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Er Distributions and
other Event-by-Event Fluctuations

M. J. Tannenbaum
for the PHENIX Collaboration
BNL, Upton, NY 11973-5000 USA

e The event by event average pr for charged particles, denoted M,,, was
discussed and results were presented for the PHENIX 200 GeV data.
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e “M,, is not a Gaussian, it’s a Gamma distribution” because the semi-
inclusive pp distribution is a Gamma distribution and particle emission in
Au+Au collision is very close to being a statistical independent sample from
the semi-inclusive distribution.

e To see deviations from random emission, the measured M, distributions
as a function of centrality are compared to the ‘random baseline’ of mixed
events which match the multiplicity and (pr) of the data to high precision,
much better than 1 %.

e A non-random fluctuation F} on the order of a few percent of the standard
deviation is observed which increases as the pp range of the measurement is
increased. (And may increase with solid angle according to STAR).

e /7 and multiplicity distributions measured by PHENIX at 200 GeV for
Au+Au have a similar centrality dependence to the 130 GeV measurements,
with an overall increase by a constant factor of ~ 1.15.

e Fp and multiplicity distributions from p+p collisions when they become
available will provide the basis for Wounded Nucleon style analyses of the
entire Au+Au Erp distribution, including fluctuations of the upper edge, and
may add additional enlightnment on any py correlations as possibly indicated
by M,,.

e Event-by-event net charge fluctuations at 130 and 200 GeV are con-
sistent with random emission of hadrons with conserved total charge, with
some evidence for slight (~%) short-range charge correlation due to resonance
production.
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